Along the western side of the island are sandy beaches and beach ridges, with a considerable quantity of driftwood. Adjacent to the beach ridges, and extending inland to the base of a steep, west-facing bluff, is a broad, marshy area with several ponds. Most of these ponds are temporary, drying up rapidly after the wet period of early spring. The largest of these ponds, situated near the beach ridge along the northwest end of the island, is temporary and brackish, having a salinity of 388.3 mg./l in June, 1956. The ponds had a rich plankton, but they contained no fishes. Within this marshy area, there were a number of low mounds. Several small drainages were present along the bluff which bordered the east side of the marsh. A few small drainages were found also on the higher terraces near the south end of the island; one of these dropped rapidly into the sea through a bed of moss-covered boulders. Several large boulders, most of which supported dense vegetation, were scattered about on the high ground at the south end of the island. In this area also, there were occasional small ponds or marshy areas.
Climate.-Middleton Island has a maritime climate with rather moderate temperatures. The average annual temperature for 1956 was 40.3"F.; the average for the warmest month (August) was 53.3' F. and for the coldest (February) -.S°F. The total precipitation for 1956 was 5 1.18 inches, with a departure of -10.3 inches from the longterm mean. High winds are common, especially during the colder months. During the winter, the wind blows mainly from the north and east; during the summer, the prevailing wind is from the southwest. foxes on the island during the 1920%. Although supplemental feed was provided, particularly in the winter months, the foxes subsisted to a large extent upon birds and other natural food during the spring and summer. Eventually, when fur prices dropped, fur farming was discontinued. As far as can be determined, there have been no foxes on Middleton Island for the last 15 to 20 years.
The extent to which the foxes affected the indigenous fauna of the island cannot now be assessed. The writer found no evidence of any indigenous terrestrial mammals. Detailed examination of the most favorable habitat disclosed no old runways, fecal pellets, nests, or other signs of small mammals. Extensive trapping in selected habitats likewise gave negative results. A few pellets from predatory birds were found around the boulders at the south end of the island, and these contained only avian remains. In discussing the mammalian fauna of the Prince William Sound region, Heller (1910) stated, "It is now quite impossible to determine what species of mammals occurred on the islands that have been used as fox farms for any considerable time." He obtained good evidence that both microtine rodents and shrews had been eliminated from certain islands by foxes. The same thing might have happened on Middleton Island.
In the fall of 1952, domesticated rabbits were introduced by communications personnel stationed on Middleton Island. These animals were fed during the first winter, but they became well established and self-sufficient. In the spring of 19.56, they were estimated to exceed 200 in number. At that time, the rabbits were found mainly around the north end of the island, but they will do doubt become more widely distributed if they continue to increase in numbers. Some local damage to the vegetation was noted. According to information provided by Dr. Robert F. Scott, United States Fish and Wildlife Service, 8 to 10 Snowy Owls (Nycteu scandiaca) invaded the island in late November, 1957. These birds appeared to be feeding exclusively upon the rabbits, and, if they are not destroyed, they may serve effectively to reduce the rabbit population.
VEGETATION

AND DEFINITION OF ECOLOGICAL FORMATIONS
Since the vascular plants of Middleton Island have been studied by Thomas (1957) ) this discussion is limited mainly to the communities selected in connection with the distribution of the breeding birds. The names of the plants included here are according to the annotated list published by Thomas. The vegetation is generally low and composed of herbaceous plants. Shrubby willows (S&X barclayi) occur over much of the marshy area along the west side of the island, and a few scattered stands are found in the wet areas at higher elevations. A narrow zone made up mainly of large willows borders the steep bluff adjacent to the marshy area along the west side of the island. Spruce trees (Picea sitchensis) have become established, but they are widely scattered and would seem to have little importance in connection with the present work. The beach ridge is grown to plants characteristic of this habitat. Over the remainder of the island the vegetation is relatively uniform, except where local variations occur as a result of the effect of moisture and other factors.
For the purpose of the present study, the writer has recognized six major ecological formations. All but one of these are characterized by their vegetation, and their distribution on the island is shown in figure 2. Profiles of the island, showing all six formations, are portrayed in figure 3 (see fig. 2 for location of profiles). The general characteristics of the formations are described briefly as follows:
I. upper beach end beach ridge.-At the north tip of the island was a relatively small area of sand dunes. From here, a well-defined, sandy beach ridge extended along the west side of the island about half-way to the south end. Farther to the south, the beach ridge became less evident, and it finally disappeared, being replaced by a low cut-bank which extended south until it terminated against II. Lozoland marsh.-The west side of the island was bordered by a rather extensive marshy zone, which was bounded to the east by a steep bluff. It corresponded in area to the lowest of the terraces. Scattered ponds, nearly all situated just inland from the beach ridge, were found here. The aquatic vegetation of the freshwater ponds consisted predominantly of Potamogeton filiform& and Hippzqis tetraphyC[a. These ponds were surrounded by Carex lyngbyei ssp. cryptocarpa, Polygonum sp., Potentilla egedii var. groenlundica, and P. pa&&is. The brackish ponds were surrounded mainly by Juncus sp.,Carex lyngbyei ssp. cryptocarpa, and Polygonum amphibium. Inland from the ponds, the wetter areas supported a dense growth comprised largely of Sphagnum sp., Equisetum variegatum, Carex pluriflora, Habenaria sp., Caltha palustris ssp. aswifolia, Empetrum nigrum, and Menyanthes trifoliata. Lysickiton america+zum was locally abundant, particularly along small drainages. East of the ponds near the northwest end of the island were a few low mounds. These were well drained and supported a vegetation essentially like that found on the higher terraces. Small stands of SaJix barclayi were found here. The eastern part of this area (see fig. 4 ) was somewhat drier and, in addition to many of the plants listed above, low willows were numerous.
III. High-skrub zolze.-The base and sides of the bluff bordering the east side of the marsh supported a dense growth of vegetation, in which Sdix barclayi attained a maximum height of about 10 feet (fig. 4 ). This bluff originated near the north end of the island, and it increased gradually in height until it terminated against the sea cliff running along the southwest shore. In general, the willows formed a rather dense canopy, and the undergrowth consisted mainly of Rubzcs spectabilis, Dryopteris austriaca, and, in wet areas, Lysickiton americanurn. In some places, Rubus spectabilis formed dense stands. Also present weq Sambucus racemosa ssp. pubens, Urtica lyalli, Angelica lucida, and Heracleum maximum, among others.
THE CONDOR
Vol. 60 terraces, but in addition they supported Viola sp., Rubus stellutus, Cornus suecica, Fritillaria camschatcensis, Castilleja unakschcensis, and Epilobium angustijolium, among others. The mounds on the highest terrace supported vegetation similar to that of the terrace margins. The lower terrace running along the east side of the island supported a variety of plants. A low ridge paralleling the shore but a short distance inland was grown to vegetation typical of the better-drained situations; common here were Angelica lucida, Calamagrostis sp., Plantago macrocarpa, Geranium eriunthum, Dodecatheon pulchellum, and some Elymus arena?% ssp. mollis. Adjacent to this ridge was a long marshy zone, grown mainly to Carer sp. Small ponds here supported Hippuris tetraphyllu and Menyanthes trijoliata.
Vol. 60
Nupkar polysepahm occurred in one pond. There was a rather extensive marshy area at the south end of the island, at the lowest level. V. CZjfl edge.-Although its composition was by no means uniform, the vegetation of the cliff edges was chiefly characterized by unusual height and density. This relatively narrow zone was especially well defined along the west side of the island, where it bordered the edge of the bluff and, farther south, the sea cliffs. Here, Rubus spectabih was often predominant, but also present were EpiJobium angustifolium, Cahmagrostis sp., Geum mecropkyl&m, Angelica lucida, and Hera&urn m&mum, among others. In some places, where birds were especially abundant, the umbellifers were predominant ( fig. S) , and it appeared that fertilization by the feces of birds had affected the vegetation of the cliff edges. On the east side of the island, this zone was not nearly so well defined, and it differed little from the adjacent vegetation. On the east side, from about mid-way up the island, the cliff edge was bordered by a rather sparse stand of Elymus sp.
VI. Rocky cliff.-Much of the island is bounded by perpendicular cliffs of varying height. Along the southwest and south end of the island, these are devoid of vegetation. In a few places, slides of earth dislodged by erosion have fallen upon sloping faces and have remained. These usually supported some vegetation. Along the east side, the cliffs were lower, and their structure differed from place to place, there being some areas with a gradual slope as well as perpendicular cliffs of rock. Around the north end, the cliffs were higher and quite precipitous.
THE AVIAN FAUNA
Forty-five species of birds were recorded. Of these, at least 16 were breeding on the island, four were possibly breeding, and the remaining 25 were regarded as transients. For convenience, the breeding and nonbreeding birds are considered separately. The breeding birds are listed according to the major ecologic formations in which they occurred. All names are according to the American Ornithologists' Union (1957) . In addition to the aforementioned birds, two species were nesting in artificial habib tats. A few pairs of Bank Swallows (Riparia riparia) had burrows in a small gravel pit. Tree Swallows (Zridoprocne bicolor) were nesting in cavities in an old building. Both species were observed feeding, particularly over the ponds in the marsh. One Bank Swallow was collected. The cliff-nesting birds of Middleton Island showed unusual behavior in connection with their nesting. Although it was not practicable to make an accurate count, it was estimated that the kittiwakes numbered several thousands. It was evident that all available nesting sites were occupied. According to Coulson and White (1956) , the older birds probably return to the nesting sites of the previous year, and they also begin to nest earlier than do the young birds. In colonies which have nearly attained the maximum size permitted by the available habitat, the younger birds are forced to utilize nest sites that are marginal. On Middleton Island, it was observed that the latenesting kittiwakes occupied the sites near the bottom of the cliffs, many of which were only a few feet above the high tide line. When Dr. John Thomas revisited the island in August, 1956, these nests alone contained relatively small young.
Along the top of the cliffs, the kittiwakes did not nest appreciably later than those along the upper cliff sides. The earliest hatching of young occurred in the latter situation, but there was a broad overlap between the two nesting groups. From this, it might be concluded that the level ground along the top of the cliff is relatively acceptable habitat, and it is utilized to a large extent by the older, early-nesting birds.
The nests along the cliff top were identical in construction with those on the cliff sides, and they were similarly spaced. In general, they represented an extension of the nesting colony from below. Similar nesting of kittiwakes has been reported by Paludan (1955) ; in this case the nests were located on boulders, piles of debris, and other material on a low, flat island.
The nesting of the kittiwakes on level ground may not be unusual behavior despite its infrequent occurrence. Such nesting can be successful only in the absence of terrestrial predators, of which the arctic fox is foremost in importance. The breeding range of the kittiwake corresponds to the range of the arctic fox throughout the holarctic region. On islands such as St. Lawrence and St. Matthew, in the Bering Sea, the writer has observed that kittiwakes typically place their nests on ledges quite inaccessible to foxes, which have great ability to climb such cliffs in search of birds and nests (Braestrup, 1941). It is true that the cliff nesting takes precedence over ground nesting, but factors other than the simple selection of sites may be involved. It is possible that ground nesting is usually begun as a gradual process in the presence of an established cliff-nesting colony, and that the birds do not directly colonize habitats that favor ground nesting alone. The adaptation to cliff nesting in the kittiwake has been discussed by Cullen (1957) . . Murres were observed in but three widely separated localities (fig. 2) ; there were about 400 birds in the aggregate. The largest colony, of just over 200 birds, was nesting on level ground along the top of the cliff (fig. 6 ). The number of eggs here indicated that about' 50 pairs were nesting. The restriction of the murres to so few colonies might indicate unsuccessful competition with the kittiwakes. Such competition could be direct, but the kittiwakes appeared to be earlier nesters and probably excluded the murres by occupying most of the nesting sites. Since murres usually nest high on cliffs, they seem to be less adaptable than the gulls in the selection of nesting sites. The absence of predators in this case would appear to make ground nesting at least moderately successful. It was noted, however, that a large proportion of the eggs of murres on the cliff top was destroyed, evidently by Glaucous-winged Gulls. Long term observations would be necessary to make possible an understanding of the relationships involved between the murres and the kittiwakes.
The transient birds observed on Middleton Island fall into two categories: (1) those species of obviously casual occurrence, often recorded on the basis of a single individual, and (2) the nonbreeding shorebirds, which occurred in flocks during the last half of June. Among the latter, the Western Sandpiper and the Whimbrel were particularly conspicuous, but also present in some numbers were the Short-billed Dowitcher, the Black Turnstone, and the Semipalmated Sandpiper. The birds representing the latter group were in breeding plumage, and in some the gonads were regressing. These birds apparently had reached their breeding grounds, attained breeding condition, but had been unsuccessful in nesting. It was not possible to determine how long these birds remained on Middleton Island, but Dr. Thomas observed flocks of Whimbrels in early August, and shorebirds of smaller species were abundant. It appears that such birds may pass the earlier part of the summer in favorable habitat, such as Middleton Island, and eventually migrate with the birds which have nested successfully. Marshall (1952) studied nonbreeding in arctic birds on Jan Mayen Island, but he was concerned only with those birds which remained on the nesting grounds. There appears to be little information on the early migration of such arctic birds which have failed to nest.
Little is known of the birds found on Middleton Island during migration. In May, 1788, it was noted that ". . . geese and other species of water-fowl flock there in great numbers . . ." (Coxe, 1803) . The island would seem to be especially well situated in relation to migration routes across the Gulf of Alaska, and, with its tundra-like character, it might well attract arctic species which would avoid the islands to the north. 
